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Marine Cyanophyceae belonging to the orders Nostocales and Stigonematales from the Western Cape in South 
Africa, have been studied and a total of twelve taxa are described. Eleven of them belong to the Order Nostocales 
(Calothrix eadiea/a, C. contarenii, C. crustacea , C. pilosa, Calothrix sp., Kyrtuthnx maculans, Microchaete sp. , 
Nodularia harveyana, Nostoc commune, Trichormus cf. subtropicus and Yonedaelfa lifhophila) and one to the 
Stigonematales (Brachytrichia quayt). Two genera (Brachytrichia and Yonedae/la) and one species (Calothrix 
codicola) are new records for South Africa. In addit ion, Microchaete sp and Nostoc commune are for the first time 
recorded from a marine environment in South Africa. 
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Introduction 
There are few reports on marine cyanophytes from the Western 
Cape, South Africa (Barton 1897; Stephenson ef at. 1937). Most 
of the studies done so far consist mainly of lists of species, with-
out any detailed description of the specimens. The first reference 
to the Nostocales and Stigonematales dates from the last century 
(Barton 1893) and little has been published since then (Barton 
1896; Delf & Mitchell 1921). There has been an interval of about 
eighty years between the last report of marine Nostocales and 
Stigonematales for the region. 
During the course of a taxonomic survey of marine cyano-
phytes from the Western Cape (Silva & Pienaar in prep.a,b) the 
Nostocales and the Stigonematales were found to be well repre-
sented and form the basis of this paper. 
To our knowledge only four taxa of marine Nostocales 
(Calothrix aeruginea, C. confervoides. C. crustacea and Scy-
fonema sp.) and one of marine Stigonematales (Alasligocfadus 
festarum) have been referred for the area, with the addition of 
Scyfonema seagriefiana, a species proposed by Welsh (1965) 
from estuarine samples, collected at about 56 km from 
Grahamstown. 
Materials and Methods 
Sampling took place along the Western Cape, with twelve sampling 
sites ranging from Lambert's Bay in the north to Nature's Valley in 
the south (Figure I). Samples were analysed prior to and after cultur-
ing. Enrichment cultures were prepared using the Provasoli's 
Enriched Seawater medium (PES) (McLachlan 1973; Silva 1994), 
and maintained in 200 ml flasks. The cultures were kept in the labo-
ratory, under an alternating l 2L112D light/dark regime under cool 
fluorescent lights (75\V), average temperature of 20 DC and average 
irradiance of 20 Ilmol.m-2 .sec·). Light microscope observations were 
made using either bright field or Nomarski interference optics. Dia-
grams and photographs of cultured specimens-were taken with a 
Zeiss microscope and a camera lucida and photographic cam~ra 
attached. . 
A total of sixty-seven samples were examined. Enrichment cul-
tures were observed at least every four weeks to monitor the succes-
sion of cyanophytes. 
The c1assitication system of Komarek and Anagnostidis (1989) and 
Anagnostidis and Komarek (1990) has been adopted for the delimi-
tation of the organisms from the ordinal to the specific level, except 
when otherwise stated. 
Results 
Twelve species of marine Nostocales and Stigonemataies from 
South Africa are described. Table 1 summarizes the species from 
the Western Cape and Table 2 lists the habitat and the sampling 
sites. Because of the variation of morphological features in cyan-
ophytes, and the implication of this variability in the taxonomy 
of the group, line drawings and photographs illustrating this vari-
ability are provided when applicable. 
Noslocales (8orzi) Geill. 
Microchaetaceae Lemm. 
Microchaete sp. 
Filaments usually straight, up to 250 ~m long. 6.5- 8.1 ~L1n \vidc. 
Mucilaginous sheaths thin, colourless. usually inconspicuous. Tri-
chomes cylindrical, not constricted at the cross-walls. Cells up to 41'1 
times wider than long. 6.5- 8.1 ~tll1 wide, 1.2- 2.5 ~1I11 long: proto-
plasm blue-grccn and granular. Hetcrocytcs I-basal. lIsually hemi-
spherical, 5.0--5.3 ~lIn widc, 2.5- 5.0 ~lln long, protoplasm blue-green 
and homogeneous (Figure 2). 
To our knowledge, there are only three species of Alicrochaete 
that have been recorded from SOllth Africa; two of them were 
new taxa found in freshwater samples co!lected in the Eastern 
Transvaal and the Northern Cape (Choinoky 1955), and in the 
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Figure Sampling sites in the Western Cape, South Africa. (I; 
Lambert's Bay, 2: SI. Helena. 3: Saldanha Bay, 4: Fishcrhavcn, 5: 
Hermanus, 6: Standford's. 7: RomensbaaL 8: Kleinbaai. 9: Cape 
Agulhas, 10: Knysna, II: Pleltenberg Bay, 12: Nature's Va lley). 
S. Mr. J. 80t. 1997.63(6) 
Table 1 Lisl of marine Nostocales and Stigonematales 
(Cyanophyceae) found in the Western Cape, South Africa 
Mic:roclwcte T hur. ex Bom. el Flail . 
.'hemchIlCI I.' sr. 
tl,'odlr1nrill Mer!. ex Hom. ct flaI l. 
1\'od1l101'/(/ harveywllI (ThwaiL) Tnur. ex Bom. et Flail. 
;\'OSIO€: Vaut:h. ex 130m. ct flaIl . 
,fI':OS(Oc commune Yauch. ex 130m. ct Flah. 
TrldlOrmus (RaJfs ex Hom ct FI<lh .) KOIll. et Anagn. 
Tnchorllllfs t:t: subtropicus (Gan..ln . ex Bom. cI FlaIl.) Kom. ct 
Anagn. 
I 'cmedm://a lImcz. 
)'cmet/al.'l/a/ifhoplll/o (Ercl.:g.) Umez. 
Calorhrix Ag. ex Born. ct Flail. 
( "(llo/hnx cod/cola Selch ct Gardn. 
C cot/farcnli (Zanard.) 80m. ct Flan. 
C. crustacea Thur. ex Oom. d Flah. 
C pifosa Harv. ex Born. et Flah. 
Cll/oflirix sr. 
J\yrfutlmx Erceg. 
I\yrllllhnx l1I(1culans (Gnrn .) Umez. 
IJra"h:lltnchlll Z~mard. ex 130m. et Flail. 
8mchyfrichia quoyi (Ag.) Born. et Flah. 
Western Cape (Hodgetts 1926 ). This is the first report of this 
genus from a South Afr ican marine habi tat (Table 2). 
Nostocaceae Dumort 
Not/ularia Iwrveyana (Thwait. ) Thur. ex Born . et FIah. , Ann. 
Sci. ,vat. (7): 243. 1886. 
Filmllt!nts single or entang led. usually fkxuous. Mucilaginolls 
sht!aths inL:onspicuotl5. colourless. Trichomes constric ted at the 
cross~wall s. Cells ur to 2 times wider than long. (3. 7- )5 .6-6.2 ~Im 
wide. (1 ,5-)3.1--4.0 ~un long: protoplasm blue-green, finely gran u ~ 
lar. Hetcrocy tes intercalary, rarely terminal. subspherical , square, 
rarely conica l. 5.0-6.8 j1m \I,' ide, 4.0-6.5 j1.m long. protoplasm yel-
lowish and homogeneous. Akinetes sepuralc from the heterocy tes, 
subsphcri cal !O elongated. 7.5- 10.0 j1.m wide, (3 .7-)6.2-7.5 ~lm 
long. protoplnsm dark-yellow and granular. Terminal cell s rounded 
or conical tFigun:s 3-6. 10- 12; 64-66). 
Distribution in South Africa - KwaZulu~Natal : Durba n, lsipingo. 
Umdloti and Um lalazi, marine (S ilva 1994). Northern Cape: Lit-
tle Namaqualand, freshwater (West 19 12); Orange River, fresh-
water (Fritsch 19 18). 
The sam ples of Nodularia from South Africa agree with the 
descri ption of N harl'eyana in Geitler ( 1932), with the exception 
of the width of akinetes, which are sometimes slightly wider in 
our samples. Akinetes up to I 0.0 ~lm wide were occasionally 
observed, althoug h the average width was around 8.0 ~lrn . 
Dixit et al. ( 1985) stud ied the growth of Nodularia haneyalla 
in culture and the authors verifi ed that the shape of vegetative 
ce ll s, heterocytes and the pattern of aki nete format ion were sta-
ble features under the ir se lected culture conditions. The mucilag-
inous sheath, the morpho logy of akinetes and dead cell s, on the 
other hand, were var iab le. Besides, the authors mentioned the 
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presence of a ye llowish mucilaginous sheath which was never 
observed in our samples. The specimens from the Western Cape 
have an inconspicllous sheath which is not easily visible, e ither 
before (Figures 3-5) or after (Figures 6 and 10) the formation of 
akinetes. This could be due to our culture condit ions. Umezaki 
( 196 J) describes the muci laginolls sheaths of this species as thin 
and colourl ess, and someti mes soft. 
Nostoc commune Vauch. ex BOrtl. et Flah., Ann. Sr.'i. Nat. 7(7): 
203. 1886. 
Colonies microscopil: . Trichomes rare. llsllally tlexuous. Mudlagi ~ 
no liS sheath usuall y inconspicuous. colourlt!ss and homogeneous. 
Cells usually irregularly grouped. suhspherica l Lo square. rarely up 
to 2 ti mes wider than lung. (2 .8- )5.0-6.8 ~un wide. 2.5-5.0 ~trn long: 
protoplasm blue~grt:en and homogeneolls . Heterocytes subspherical 
or up to 21h times widt:r than long. usually nt the poles of the co lo~ 
ni t:s, 3.4-5.9 ~lIn wide. I.H-3. 7 ~Im long. protoplasm b l ue~grt:en and 
homogeneous. Akinc\cs not observed (Figurt:s 21-30). 
Distribution in South Africa - Northern Cape: Gr iqualand West 
(Fritsch & Rich 1930). Western Cape: Stellenbosch (Hodgetts 
1926). 
The specimens were found assoc iated with A1kroc:olells 
chthonoplasles and lvl. lenerrimlls, which were growing on a 
piece of glass collected at the old harbour in Hermanus. N. com-
mune is also known to possess macroscopic colonies (Tilden 
19 10; Geitler 1932; Hoffman n 1986) which were not observed in 
our studies. 
Filamentous fo rms were rare ly foun d (F igures 2 1,22 and 30) 
and most of the specimens were in an ase riate stage (F igures 23-
29) resembling earl ier descript ions of Nos /oc commune (Gei tl er 
1932; Desikachary 1959). The variabili ty of trichome morpho l-
ogy in a spec ies of Nostoc lIIuscorWl1 and the interconvers ion 
between different deve lopmenta l stages have been studied ill 
Table 2 Sampling sites and habitat of the Nostocales 
and Stigonematales from the Western Cape, South Africa 
Taxon Sampling s il~ Habitat 
Microchaele sp. Nnl ure 's Valley rocks. tidal pool 
Nodu/aria harveyana 51. Helena Day sediments 
Nostoc commune Hennantl s associated with Microco· 
feus chthonoplastes and 
M. lenel'rimllS 
Trichormus cf. sllb~ Sl. Helena Bay sediments 
Iropicus 
Yonedaella litilophila Lambery 's Bay rocks 
Saldanha Bay sediments 
shells 
Cololhri .. codicola Kleinbaa i endophyte on CodiulIl 
srephensiae 
C. cOn/orenii Knysna rocks 
Plettenberg Bay concrete wall 
C. crustacea Lcunbert's Day rocks 
C. piloso PleUenberg Bay concrete wa ll 
Calothrix sp. Knysna rocks 
Kyrluthrix maculans Romensbaai rocks 
Brachytrichia quoyi Pleltenberg Bay concrete wall 
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Figures 2- 14 2: MicI'ochoele sp. (detail oftrichomes with terminal hetcrocytcs). 3--6 and 10- 12: Nodldor/a harveyana [3--5: trichomes 
prior to the formation of akinetes; 6,10; trichomes with akinetes (arrow head); 11-12: germinating akinetes (arrow 11t:ad)]. 7-9: Yonedae/la 
litlwphila (detail of colonies with entangled trichomes) . 13-14: Trichormus cf. sublropicus (trichomes withollt akinetes). 
s. Mr. J. Bol. 1997. 63(6) 
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Figu res 15-35 15-20: Trichormus cf. subtroplClis [1 5-17. trichomes prior to the formation of aklnetes: 18- 20 : tri(holllCS wi th akinete::; 
(arrow head)]. 2 1-30: Nustoc comn/llne (se riate and ascriatc siages of development). 31 - 35: Ca/ofhrt:, coeii("o/(/ (3 1-33. 35: young lilaments; 
34: detail of the basis of an adult lilamt:ut). 
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Figures 36-48 3~4: Calothrix contarenii [36--37, 40-4 1, 42: trichomes withou t hormogonia: 39,45: dt:tail of tilnmen ts in proct:ss of 
forming hormogonia (arrow head); 38: detail of a filament bearing one hormogonium (arrmv head); 43-44: young Jiiaments]. 46--48: 
Calothrix sp. [46: detail of tilaments showing Scytonema-like branching (arrow head); 47-48: detail of ti laments wirh one or two basal hde-
rocytcs (arrow heael)]. 
S. Mr. J. Bot 1997.63(0) 
cu lture (Lazaroff & Vishniac J 96 1, 1964; Lazaroff 1973; Isono 
& Fujita 1981). The material observed in th is study most likely 
represents a developmenta l stage of /II cOl/mume. This is the first 
Sotllh African record of th is species from a marine environment. 
Tricliormlls cf. .mbtF(JpicllS (Gardn. ex Born. ct F1ah.) KOlll. ct 
Anagn .. . '/rch If),(/robi()/ :mppl 82 (3): .1I~ol ;;;!lId S(): 304. 
1 <)S9. 
Basinnym: ../l1ahacntl .l'IIhtI'OPLC(I Gardn .. JkJll .v.r flor Cian! 
7: 59, 1927. 
Tricholll!.:s cllt<lngkd. ran.:I)' singk. straight Mudlaginol1s sheaths 
IIlCOtlSplI . .:UOUS. colourless. Trichomt.:s collstnclt.:d al th~ cross-walls. 
Cells square or lip to 1 y~ times longer than wide, 3.1- 5.0 ~tln wide, 
,l ,-t - -tJ pm long. protopinSlll oliw-green and granular. Hdaocytes 
inten:a l:H;'. subspherical. square or cylindrical. 3.7-5.9 pm wide. 
5.3- 7.S ~lIn long. protnplaslll co lourkss or rale yellow and homogc-
l1~OUS Ah:illctes apart from the hetl"!rm;ytcs. suhsphe rica l or ohlong. 
5 3- 7.X ~ 1I1l wide. 5.0- ') .3 '.1111 long. protoplasm ol i \'e~gn:en and 
granular. Terminal cells conical (f-jgur~s 13-20 and 69-71). 
Distribution in South Africa - KwaZ ulu-Natal: lsipingo. littoral , 
011 Bos/I)'cllia sp. (Si lva 1994). 
I(omarek and Anagnostid is (1989) recently transferred some 
species of .·/llohaeno to the genus Tricllormlls. The transfer was 
made based on the centripetal development of the akinetcs. 
A 11l lll1ber of species of the genus Anabaena have already been 
described by several authors from freshwater localities in South 
Ali'ica (West (9 12; Fritsch 19(8; Fritsch & Stephens 1921; 
Fri tsch & Ri ch (930; Nygaard (932; Rich 1932; Schuurman 
193"; Cholnoky 1955; Archibald 1967, 1968; Welsh 196 1). The 
only previous refe rence to the genus Triehormlls in South Afr ica 
is in Sil va ( 1994 ). which a lso constitutes the only reference to a 
mar ine specimen. The samples agree with the description of T. 
slIhII'Oph.·lIS (as,.1 slI/lI/"opica) (Geitler 1932). with the exception 
o f the habitat. the slightly narrower heterocytes and wider and 
longer akinetes. The type species was collected from a freshwa-
ter habitat in Porto Rico (Gardner 1927). 
}'ollet/acllalit/lOpflilll (Erceg.) Umez. , Taxon 11 (6) : 204. 1962. 
Bnsionym: /socyslIs /ilflO/)hi/a Erceg., Rad .fugos/ .. lead. 244: 
160. 193". 
Cololl!t:s llsually subspherical , rarely amorphous, up to '-)3.7 pill 
dialll. Mlldlag.ilHllls sheath coloLJ rkss. Trichomes llllmerOliS. closely 
pucked. t.:onslrictt.:d at the t.:ross-walls. curved. Cd b subspherieal. 
1.>2.0 IIIll diam : protoplasm blue-gret.:n and homogeneolls. Aki-
lll'tcs nol obscrved (Figurcs 7-9 and 67-68). 
Dis tri bution in SOll th Afri ca ~ First record for the occurrence of 
the gen ll S. co llected at Lambert's Bay and Saldanha Bay. 
Two populat ions of VOlledaella Borzi ex Born. et Flail. were 
fOllnd in the Western Cape; in Saldanha Bay and in Lambert's 
Bay. growing 011 sedi ments, on rocks and on shells. There were 
no marked morphological differences between them. despite the 
diverse habitat. The populations resemble Yonedaella lil/7ophila 
Erceg. in Sant' Anna ef al. ( 1985), where it is described as Iso-
cystis nfhophi/a Erceg., and Sant'anna ( 1995). The genus Yone-
dtle//a has not been referred to by Anagnostidi s and Komarek 
( 1(88) or Komftrek and Anagnostidis ( 1989) in their classifica-
tion systems of the Osci llatoriales and the Nostocales, respec-
tiVely. Komarek and Allagnostidis (1989) accept the genus 
l.wey.His, but this genus has already been transferred to Yonedae-
//(/ Umcz. (Bourre lly 1970; Umezaki 1962). 
T his genus is poorly known (Geit ler 1932) and needs to be 
s tudied in more detail using cultured material to elucidate its tax-
onomic position. 
44) 
Rivu lariaceae Kutz. 
Ca/othrix co{/ico/a Setch. & Gartin .. flroc Calfj" .·lead .)'ci 
4(1 9): 124. 1930. 
f-ilaments single. slightly wider at the hase. 7 X- 17.1 pm \\"1(k al the 
hase. 6.5-9.6 ~1l 11 \\ ide ill thc milldk ur Ihc Iricholl1l..'. Mllc ti:lg. illllllS 
sheath thill. colourless and h()n\OgcllC(lU~. stltlletimes inconspicuolls. 
Trichomc$ usua lly distinctly COllSU"ll'h:d allill.! cross-\\alls, cndll1g in 
short ha irs. Cells lip to 3~/2 times \\ Id~r than long. (J .7- )6.X- 7.5 ~lIll 
wide. 2.1-5.0 ~Lll1 long. pro to plasm pale hiltt.:-green and homogene-
ous. Hcterocytl:s I-hasal. ht.:mispht.:rical or conical. 6.2- (J.() pm 
wide. 3.7-7.1 ~un Inng. protoplasm pak )d low and hom{)gel1 ~ous. 
Hormogonia not ohsl.:rvcd (f- iglJrcs .1 1- 35 alld 72). 
Distribution in SOllth Africa ~ first record for the occurrence of 
the species. co llected at Klei ll baai . 
According to Umezaki (196 1) ( 'u/orhrix codicola has been 
reported as growing between the lltric1es of ("odium .li'agile. C. 
in/rica/llm and C. dil'ariealllJ1l. The South African specimens 
\vere fo und in CodilllJl sreplicnsi(fc!. m ixed with J-(w/roco/elfll1 
cocc:ineu11l. Umezak i ( I961 ) report s the presence of intercalary 
heterocytes which \\'cre neve r observed in our specimens. 
Cn/otllri'!: con/arell;; (Zanard .) Born. el Flah. , .·11111. 5,ci Nal 
7(4):355. 1886. 
Thallmi crustose. lirm. dark-green. Filaments de nsely nrranged. usu-
ally distim;tly wider at the hase. 14.0-17.5 ~ltll wide at Iht: basl:, 6.5-
9.6 pm in the middk of the trichome, 1lt::-"lJous. usually dCCtllllbclH at 
the basc. Mucilaginolls sht.:ath thin. t.:o louriess and homogt.:neous: 
thick (up \0 4.0 ~lIn dimn.). dark yd lo\\" and faintly lamcllatcd in 
older filaments. Trichom~s distinct ly COllstril:ted, particularly at the 
base. willer at the base. end ing in a short or long hai r. Cd ls up (0 3 1/ ; 
times wider than long. 6.5-9.0 ~Llll wide (uP to 17.5 pm wid~ ill tbc 
hase). 2.5-3.7(- 7.5) pm long. protoplasm blue-green or gre!!ll and 
fi nely granu lar. Hcterm:ytes 1-2( - .1 )-basa l. hemispherical. suhsJ1h er~ 
ical or oblong. 8.4- 12.5 !Jill wide. 5.0- 8. 1(- 12.1) ~Lm long. proto-
plasm pale yl"!!lmv llnd hOlllogt.:l1eOl1s. Hormogonia rare. 7.5 pm 
wide. 45.9 11 m long (J-"igurcs 36-45 and 73-77). 
Distribution in South Africa - Easte rn Cape: Mzamba, Mbashe, 
ivlgobezeleni and Nahoon estuaries (Lambert ef al. 1989). Kwa-
Zulu-Natal: Kosi estuary (Lambert III al. 1989) . 
The samples of Ca/othrix C()11IareJlii were collected f rom 
moist rocks in the intertidal zone at Knysna. O nly one specimen 
with a hormogonium was found (Figure 38). Hormogonia are not 
common in thi s species (Geitler 1932; Desikachary 1959) . Dar~ 
ley (1968) reports the form at ion of bormogonia in culture. It was 
clearly noticeable in some of the filaments that the apices of the 
trichomes were starting to disintegrate, particularly the hair- like 
apical cells . Members o f the Rivu lariaceae have been the subject 
of a few studies concerning the var iabi lity of selected features. 
Some of these features. such as the morphology of trichomes (tri~ 
chome tapering and terminal colourless hairs), colour of r ro to~ 
plasm, th ickness of mucilaginous sheath and the number of 
heterocytes per fil ament have been reported to have some 
relat ionship with cultural conditions (Pearsoll & Kingsbury 
1966; Sinclair & Wh itton 1977). 
Cn/ot/ltV: crustacea Thur. ex Born. et nah., AnJ1. ,)'ci .vaf. 7(4): 
359. 1986. 
Tha li lls caespitose. dark g.r~t:Il. Fil alll~nts l:rect. up to 2 mill long. 
30.6-46.2 ~ttn \vide. usually straight. False branching rare. Scy-
IOllemo-like. rvluc ilag illOtlS Sill!alh thi t' k (up 10 9.3 pm wide). co lour-
\css. lame llat~d ; dark y~llllw 10 hrO\vn ill older Jilamcnls. somt.:til1H!s 
ycllow (inlll!r layer) and colourless (outer layer). Trichol11es con ~ 
stricted at the cross-walls, eml ing III a long. colourless. vacuo lated 
hair-like cd !. Cells up to 7-%. times wider fhiln long, 22.8- 30.0 ~1111 
wide, 2.5--6.8 ~Lln long: protoplasm dark bluc-green and granu lar. 
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Figures 49-51 Cafothrix crustacea [49: detail of part of tilaments: 50: detail ofa filament with S9'tonema-likl.: branching and intt:rcalary 
heterocytes (arrow head): 51 : detail of highly vacuolated tapering apex of a trichome (arrow head) 1. 
s. Mr. 1. nut. I ~97. (,J( (,) 443 
30 pm 
Figures 52-57 C(/lol/!rix pilosn [52- 53. 56--57: part of tiJaments showing Scylol1ema-l ikt: hranc1l1ng: 54 : d~la i l or intercalary heterocytcs 
(arrow hl.!ad): 55: ddaii o f a complete filamt':nt with four basal hetcrocytes (arrow head)]. 
444 S. Alf J. Bot. 1997,63(6) 
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Figures 58-63 58-61: Brachytrichia quoyi [detail of trichomes with reverse branching and intercalary hcterocytes (arrow head)]. 62-63: 
Kyrtllthrix nTllclllans ldctail ofU-shapcd filaments with intercllial)' heterocytes (arrow head)]. 
s. Afr. J. Bot. 1997. h3«(,) 
Ht:h!TOCytcs I-nasa l, hcmi:-;phericaL I-interca lary, hemispherical or 
square, 22.5- 34.0 ~ltn wide. 5.9- 23.7 ~m long. protoplasm yellow 
<Ind homogeneous. Honnogonia ran~. 29.3 ~m wide. 253.0 ~m long. 
protoplasm dark blue-green and granu lar (figures 49- 51). 
Di stribution in South Africa - Western Cape: Cape of Good 
Hope. J-,:al k Bay (Barton 1893; Oelf & Mitchell 1921 ). 
Only one hormogolliulll of Calothrix crustacea was found . 
which was observed prior to being released, still surrounded by 
the muci laginous envelope. The hormogonium in our material 
was about 8Y2 ti mes longer than wide, whilst those reported in 
the literature had hormogonia 4 to 5 times longer than wide (Bar-
net & Flahault 1886- 1888). Other reproductive structures vi z. 
spores (aki netes) occurring in series have been reported (Des ika-
chary 1959). These spores were not found in either wild or cul-
tured specimens. 
Ca/o/hrix pi/osa (Harv.) Born. e t F lah.,Ann. Sci. Nal. 7(4): 363. 
1886. 
Tha llus caesp itose. dark green. F il aments erect, up to 2 mrn long, 
20.6-3 1.R ~ltn wide. usually straight. Fa lse branching rare. Scy-
(Ollemo-like. Mucilaginous sheath thick (up to 6.5 ~m wide). colour-
k ss. lamel lah.:d: dark yello\\! to brown in older filaments. Trichomes 
constricted at the cross-wa ll s. end ing in a short hemispherical but-
ton-like cell. Cell s up to 7Y2 times wider than long, 15.0--20.6 J..Lffi 
w ide. I.R- 5'{)(- S.4) ~m long; protoplasm blue-green and homogene-
Oll S or tindy gran ular. Hcterocytes 1- 2(-4)-basal. 1- 2(- 3)-interca-
lary. (5.0- )8.1- 29.0 ~m wide, (3 .1-)6.2-32.5 ~m long. protoplasm 
ye llow and homogeneous. J-iormogonia not observed (Figures 52-
57). 
Dis tribution in South A fri ca - K waZulu-Nata l: Pa lm Beach, 
Isipingo, marine (Silva 1994). 
Cn/olhri'l: sp. 
filaments entangled, usually flexu ous. R.4-IO.O Jlm wide. Branch-
ing fn.:qtIcnt, Scytonema-like. Muc ilaginous sheath thick (up to 3.4 
11 111 wide). colourless at the apices, yellow at the base. Trichomes 
constr icted at lhe cross-wall s, end ing in a hemispherical cell. Cells 
up to 2 limes wider than long, 5.9- 7.5 11m wide, 2.8-6.5 J.l.m long; 
protoplasm blue-green and granular. Heterocytes 1-2-basal. (4.3-
)5.9- 7.R 11 m wide, 3.7- 9.6 j.tm long. protoplasm ye llow and homo-
geneous. Hormogonia not observed (Figures 46-48 and 78- 8 1). 
It was not possible to identify thi s taxon to the speci fic level , 
based o nl y on wi ld material , due to the numerous overlapping of 
diagnos tic characteristics. Further studies are necessary to define 
the taxonomic position of these specimens. 
Scytonemataceae Klitz. 
Kyrtuthrix mncu/ans (Gom.) Umez., Mem. Coif. Agr., Kyoto 
Ulliv .. Fish. Ser., 64. 1958. 
Thallus crustaceous, flat, firm, dark green . Filaments U-shaped, 
denst::ly packed. Mucilag inous sheath colourless close to the sub-
stTiU(; su rface. dark-ye llow ep ica lly and homogeneous, up to 13 .4 
I.lIn \ .... idc. Trichomes constri cted at the cross-wa ll s. flexuous. Cdls 
up to 2Y~ times wider than long. (4 .0- )6.2- 11.2 11m wide, 2.8- 5.0(-
7.8) ~lIn long; protoplasm blue-green and homogeneous. Heterocytes 
intercalary. subsphericaL square or o blong. 8. 1- 12.5 11m wide , 6.2-
9.6 ~ttn long. protoplasm yellow and homogeneous. Hormogonia not 
obsorvcd (Figures 62-63 and 82- 84). 
Distri bution in South Africa - KwaZ ulu-Natal: ls ipingo, marine 
(Silva 1994). 
Our population of Kyrcuthrix maculans has slightly wider cells 
(6.2- 11.2 ~lIn) than the material studied by Umezaki ( 1958: 4.0-
9 .0 ~lIll) collected from rocks and pebbles at various localities in 
Japan . 
Stiggonematales Geitl. 
Mastigocladaceae Geit l. 
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Brachytrichia qU(~vi (Ag.) Born. et FlaIl. , Anll. Sci Nal. 7(4): 
373. 1886. 
Thallus gelatinous. globose, son, olive-grt:t::n. Trichomcs const ric ted 
at the cross-wa ll s. Branchi ng abulldaJlt, reverse. Cel ls squa re or lip to 
l 'h times longer than wide. 3.7- 6.2 ~lIn wide:. 4.2-13 .7 11rn-~ong : api-
cal cells cyl indrical. up to 31/2 times longer than wide: protoplasm 
blue-green and homogeneous. Hetcrocyles inten;alary. subsphcrical. 
ob long or square, (4.2- )5.0- 8. 1 ~t ll1 wide, 5.3- 12.5 J.l.m long. proto-
plasm yellow and homogeneous. Hormogo nia rare, 5.6 (.lin wide. 
27.8 11m long, protoplasm blue-green and homogeneous. Terminal 
ce ll s conical (Figures 58-6 1 and 85-90). 
Distribution in South Africa - F irst record for the occurrence of 
the genus, collected at Plettenberg Bay . 
S pecimens were fou nd in the splash zone growing on a mo ist 
and shaded concrete wall. The thallus was always globose and 
undulated . This observation ag rees with Umezaki (1958) who 
pointed o ut that the shape of the thallus varies accordi ng to the 
amount of light present. Umezaki ( 1958) stated that specimens 
grown under direct sunlig ht usua lly have a smooth thallus and 
when grown o n substrate where humidity is not a lim iting facto r, 
the thallus is undulated . This adaptation of the thallus has a lso 
been observed by San!' Anna ( 1995), with B razilian specimens. 
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